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In Wisconsin, soft red winter wheat (Triticum aestivum L.) production has more than doubled over the past 10 years in response to increasing monetary value and greater worldwide demand (24) . Annually, global yield losses due to wheat diseases in the field or in storage are estimated to be 20% (3) . Although, for many wheat producers, the primary method of disease management during the growing season is the application of a foliar fungicide, these applications carry both economic and environmental costs (4, 13, 25) . For this reason, the primary tactic a producer should consider is the selection of high-performing cultivars, as measured by both grain yield and disease resistance. By planting wheat cultivars with excellent disease resistance, growers may be able to offset the need for fungicides during the growing season.
However, a number of factors may make it difficult for growers to assess the quality of available cultivars. First, there is insufficient data about the importance of wheat diseases and their impact on cultivar performance. Second, the incidence of disease is unpredictable and highly variable from year to year. Although wheat diseases commonly occur in Wisconsin, the severity of each disease varies from year to year and across locations (18) Finally, although location and local environmental conditions have been shown to influence disease severity and cultivar performance, environmental conditions are also unpredictable and highly variable among years, even within the same location (10, 18, 29) . Due to the variation in disease pressure in different locations, it is important for growers to know which cultivars perform well against a variety of common diseases across multiple environments.
Cultivar selection is often based primarily on the yield performance of the cultivar. If disease performance is considered, typically only one or two diseases are included in the evaluation of the cultivar and it may be the disease that was most problematic in the previous growing season. However, overall performance is a function of both the genetic potential of the cultivar and the unpredictable physical characteristics of the field environment. When growers make cultivar selections based on performance at only one location or look at the reaction of the cultivar to only one disease, they are betting that environmental conditions will be the same and the disease will be a problem again. However, at the time of cultivar selection and planting, it is almost impossible to predict what the environmental conditions will be in the following growing season or where disease epidemics are likely to occur (1) . For this reason, growers may be able to reduce their risk by selecting cultivars that perform well in a variety of environments and against pressure from more than one disease.
There are several foliar diseases of interest in Wisconsin that growers might consider when making cultivar selections: powdery mildew (PM; Blumeria graminis (DC.) Speer), wheat leaf rust (LR; Puccinia triticina f. sp. tritici Roberge ex Desm.), and the Septoria/Stagonospora leaf blotch complex (SLB; Septoria tritici Desm. and Stagonospora nodorum). Additionally, growers also need to determine if there may be a risk of Fusarium head blight (FHB; Fusarium graminearum Schwabe) when making selections.
The amount of information that is necessary to make an informed decision about cultivar selection may be overwhelming to many growers. To improve cultivar selection for wheat producers, we were interested in developing a method to select cultivars that perform well against a variety of environmental and disease risk factors. Although other attempts have been made to develop a method of characterizing cultivar performance across multiple environments, these methods typically involve complex algorithms and may only address one measure of cultivar performance (11, 12, 14) . Although some researchers have recognized the need for information about cultivar performance that is simple and accessible to producers, there is still a lack of methods that present information about multiple measures of cultivar performance in a simple, easy-to-interpret format (16) .
We are using data from variety performance trials to develop methods for growers to better select winter wheat cultivars. It would be beneficial to compile pertinent information about cultivar performance in an easy-to-interpret format. The objective of this research was to: develop a method for combining disease and yield performance data through the use of a rank-based system of sorting cultivars. This method will be easily adaptable to the specific conditions of different host-pathogen systems. In the example we present, the use of this method condenses information gathered from multiple years and locations and provides information about grain yield as well as about the performance of cultivars against diseases affecting leaf and head tissues. The outcome is a single, easy-to-interpret rank value for each cultivar.
Materials and Methods
Locations and experimental design. In conjunction with the Wisconsin Winter Wheat Variety Performance Tests (7, 8) , disease and grain yield data were collected over two growing seasons, 2008-09 and 2009-10, hereafter referred to as 2009 and 2010, at four locations in Wisconsin: Arlington (43°18.1′ N, 89°20.4′ W), Chilton (44°2.5′ N, 88°8.3′ W), Janesville (42°43.6′ N, 89°1.5′ W), and Lancaster (42°50.5′ N, 90°48.1′ W). At three locations (Arlington, Chilton, and Lancaster), the experimental design was a randomized complete block design with four replications. At Janesville, the experimental design was a randomized complete block in a split-plot arrangement with four replications. The wholeplot factor was foliar fungicide and the subplot factor was wheat cultivar. The foliar fungicide treatment was either no fungicide or Quilt (azoxystrobin and propiconazole; Syngenta Crop Protection, Inc., Greensboro, NC; active ingredient at 1.02 liters/ha and H 2 O at 140.3 liters/ha) applied at Zadoks growth stage (GS) 39 (flag leaf visible and collar visible).
Plots measured 2.4 m wide (0.19-m row spacing) by 7.6 m long, with seven center harvest rows and two nonharvest border rows. Fields were seeded at 3.7 million viable seeds per hectare using a grain drill with cone units. The center seven rows were harvested using a self-propelled combine. Soil type, previous crop history, and planting, flowering, and harvest date information for each location are provided in Table 1 .
Cultivars planted in the performance tests included both public and private materials and experimental lines submitted by small grain breeders. There were 36 cultivars planted at each location ( Table 2) .
Foliar disease assessments. Foliar disease assessments were made four times each growing season: GS 30 (jointing), GS 31-32 (first and second node), GS 39-41 (flag leaf emergence), and GS 60 (heading) ( Table 3 ). In 2009, three stems were arbitrarily selected and destructively sampled from both the left and right border rows within each plot (n = 6). All plant samples were kept at 4°C and rated within 4 days. In 2010, disease assessments were made directly in the field on six arbitrarily selected stems from the border rows in each plot. Assessments made in the border row were conducted to minimize any potential damage to the main plot being used to test wheat cultivars as part of the variety performance tests.
Two measures were obtained per stem for each leaf disease: incidence (presence or absence of disease anywhere on the plant) and severity (percentage of each leaf with disease symptoms). The leaves that were assessed changed as the growing season progressed (6, 19) . At GS 30, disease incidence and severity were assessed only on the newest emerged leaf whereas, at GS 31-32, disease incidence and severity were assessed on the upper three leaves (flag-1, flag-2, and flag-3). For both the GS 39-41 and GS 60 assessments, disease incidence and severity were assessed on the upper four leaves (flag, flag-1, flag-2, and flag-3).
A weighted disease severity score was calculated for each stem (modified from Lipps and Madden; 20) as weighted disease severity = (4 × severity on flag leaf) + (3 × severity on flag-1 leaf) + (2 × severity on flag-2 leaf) + (severity on flag-3 leaf). A weighted value was used to account for the greater contribution to final grain yield made by the upper leaves compared with lower leaves (6, 15, 27) . The weighted severity values from each of the four assessment timings were used to calculate the area under disease progress curve (AUDPC; 22) . FHB disease assessments. Incidence and severity of FHB were assessed at GS 85 (soft dough). Assessments were done on 50 consecutive heads from each border row for a total of 100 heads per plot. Wheat heads were visually assessed in the field for the presence or absence of FHB (incidence) as well as the percentage of each head with visual symptoms (severity). From the incidence and severity measures, an FHB index (FHBI) value was defined as FHBI = (percent incidence × percent severity)/100 (5). This index value can be thought of as a measure of the mean percentage of diseased spikelets per spike (23) . Following harvest, the percentage of Fusarium-damaged kernels (FDK) was assessed for a 200-kernel sample for each plot. The percentage of FDK is a measure of the number of visibly shriveled and diseased kernels. Loss of plots due to winterkill and other factors in 2009 and 2010. During the 2009 growing season, there was significant stand loss due to winterkill at both Arlington and Chilton. Criteria used to exclude plots for disease assessments were if the level of winterkill was greater than 50% or if the amount of stand loss in the border rows would limit the ability to obtain a reliable estimate of disease incidence and severity. To account for winterkill-associated stand loss at Arlington and Chilton, plot yield values were adjusted based on an analysis of covariance, which used percent survival in each plot as a covariate (7, 21) .
In 2010, the Janesville location was planted later than other trial locations due to a late corn and soybean harvest ( Table 1 ). Stand quality was variable during the spring and, as a result, plots with greater than 50% stand loss were not included in any data analyses.
Calculation of ranks by location and year. To examine the effect of cultivar performance across location and time, analyses based on rank-based methods were used (9, 26) . The diseases examined were SLB, LR, PM, and FHBI. Prior to assigning rank values, disease severity values (AUDPC), the FHBI, and grain yield were averaged across replications for each cultivar within a location-year using PROC MEANS in SAS (v. 9.1.3; SAS Inc., Cary, NC). For each cultivar, rank values were then assigned for each performance measure using PROC RANKS in SAS. This meant that there were five values for each cultivar within a location-year. If there were no missing cultivars within a location-year, the total possible number of ranks would be 5 × 8 × 36, or 1,440 total observations. Due to missing values, there were 1,380 total observations in the dataset. Disease measures (SLB, LR, PM, and FHBI) were given ascending ranks so that the cultivar with the lowest AUDPC or index value for each disease was given the lowest rank (e.g., a ranking of "1"), indicating best disease performance. Grain yields were given descending ranks, so that the cultivar with the highest yield received the lowest rank (e.g., a ranking of "1"), indicating best yield performance. Tied values were given the smallest of the corresponding ranks.
Calculation of mean ranks by one-way analysis of variance. To compare wheat cultivars based on rank measures, a one-way analysis of variance was conducted using PROC MIXED in SAS and the method = ML option (maximum likelihood). For each cultivar within a location-year, this meant there were five "replicates" for each cultivar, representing either the disease or yield rankings. Mean comparisons of wheat cultivars were based on a protected least significance difference (LSD) with a significance level of 0.05.
Correlation between overall rank and yield rank. Spearman's rank correlation was used to examine the relationship between overall cultivar rank and mean yield rank across all eight locationyears. Spearman's rank correlations were calculated using PROC CORR in SAS. The level of significance was 0.05. Table 4 . In 2009, air temperature was cool during much of the late-vegetative into grain-filling periods and rainfall was more variable across sites, with the greatest amounts observed during June. In 2010, air temperatures were warmer than in 2009 and rainfall was higher, especially during the late reproductivegrowth periods. Wheat harvest was delayed at some locations due to heavy rainfall at the time of desired harvest. Cumulative disease severity (AUDPC) and FHBI varied among locations and between years (for specific values stratified by location, year, and cultivar combinations, see Lackermann et al. [18] ). In 2009, mean SLB ranged from 350 (Chilton) to 521 (Janesville); for PM, the range was 9 (Lancaster) to 369 (Arlington); for LR, it was 387 (Janesville) to 624 (Arlington); and for the FHBI it was 0.01 (Chilton and Janesville) to 0.34 (Lancaster). In 2010, SLB ranged from 23 (Janesville) to 130 (Arlington), PM ranged from 2 (Janesville) to 495 (Chilton), LR ranged from 0.7 (Janesville) to 18 (Chilton), and FHBI ranged from 0 (multiple locations) to 0.13 (Janesville).
Results

Production conditions and disease severity or index and grain
Mean grain yield was similar between 2009 and 2010, with yields of 5.0 and 5.3 t/ha, respectively. In 2009, the highest yield was obtained at Chilton (5.9 t/ha) and the lowest yield at Janesville (4.2 t/ha). In 2010, the highest yield was obtained at Arlington (6.0 t/ha) and the lowest yield at Chilton (4.6 t/ha). Entry  2009  2010  2009  2010  2009  2010  2009  2010  2009  2010   Arlington  69  22  25  23  33  11  3  18  27  21  25  73  28  34  24  16  26  29  23  34  20  27  90  31  27  20  30  18  25  8  1  7  13  140  1  12  28  29  17  4  17  14  11  5  213  14  7  21  19  23  15  9  1  18  35  215  26  14  31  27  25  34  6  14  24  27  235  25  23  19  13  13  22  20  1  2  29  237  27  32  22  1  7  6  16  1  5  9  238  8  21  17  12  28  13  3  30  13  15  250  6  13  1  31  22  17  28  1  22 5  28  14  14  12  1  11  14  8  22  318  12  9  13  26  5  31  12  14  23  7  319  30  24  30  24  20  8  14  1  3  3  322  ND  3  ND  9  ND  23  ND  1  ND  26  324  4  18  4  18  16  11  19  1  17  6  327  20  4  15  11  24  18  24  32  12  30  328  3  1  25  4  27  5  1  14  31  34  330  21  15  29  28  1  7  26  33  25  14  331  24  17  26  15  1  12  31  1  4  32  336  11  5  27  22  6  2  4  30  10  2  Chilton  69  32  31  23  35  5  14  28  1  11  33  73  ND  23  ND  31  ND  33  ND  1  ND  8  90  33  33  17  23  14  16  14  1  20  13  140  16  25  32  22  10  17  24  1  32  28  213  ND  24  ND  20  ND  25  ND  1  ND  27  215  29  27  29  25  21  34  1  23  25  15  235  30  7  33  12  11  12  22  1  10  4  237  9  32  10  8  12  9  23  23  16  11  238  18  22  25  7  27  27  1  1  33  18  250  27  6  14  28  23  29  33  1  26  25  256  24  14  1  32  15  4  1  1  17  12  258  22  16  20  6  32  28  21  35  3  20  261  2  19  2  19  30  32  19  1  7  23  267  8  29  28  29  25  22  1  32  5  20  268  10  30  13  27  18  20  32  32  1  34  277  25  35  26  9  1  8  16  23  31  17  278  ND  9  ND  5  ND  1  ND  1  ND  5  284  11  34  5  18  29  35  1  23  24  30  287  1  11  4  15  7  7  13  1  9  9  294  20  8  6  3  19  18  1  1  2  22  295  13  10  9  2  28  26  18  1  23  31  296  6  18  11  21  26  31  16  1  27  19  297  3  28  22  13  17  15  30  1  6  24  299  23  4  16  1  16  11  26  1  18  7  301  31  ND  12  ND  33  ND  14  ND  8  ND  312  5  21  18  30  4  30  25  1  19  10  316  7  3  24  16  1  6  31  32  12  6  318  3  2  27  24  5  5  1  23  22  2  319  28  26  19  14  20  21  1  23  14  26  322  26  17  15  4  1  3  20  1  4  1  324  14  5  3  34  9  2  1  1  13  3  327  21  12  21  10  13  23  1  1  21  14  328  17  20  8  17  31  24  12  23  30  35  330  19  13  30  11  22  13  29  1  29  32  331  15  15  31  33  7  10  1  23  28 
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z Each ranking within a location-year-entry was obtained from the average cumulative disease severity (area under the disease progress curve), index value, or yield based on the average value across replications. ND = no data. Entry  2009  2010  2009  2010  2009  2010  2009  2010  2009  2010   336  12  1  7  26  24  19  27  23  15  16  Janesville  69  28  10  17  1  1  1  1  6  18  25  73  34  30  16  1  36  1  24  23  31  30  90  35  34  24  35  30  31  18  12  11  26  140  14  7  7  16  22  1  17  5  1  11  213  26  17  21  1  1  1  1  8  35  27  215  15  15  27  24  35  35  25  3  27  14  235  17  24  32  26  1  1  13  17  10  7  237  31  22  33  16  1  33  14  16  8  8  238  3  5  1  16  12  32  10  10  21  28  250  21  26  14  1  28  1  31  28  9 312  5  28  25  1  14  29  19  19  22  12  316  19  14  15  1  13  1  11  18  20  18  318  6  9  8  20  19  1  9  13  29  6  319  2  3  31  19  17  1  16  14  4  22  322  33  16  36  32  1  25  22  21  30  32  324  12  2  9  1  1  1  23  9  2  4  327  8  25  23  25  27  1  28  35  24  17  328  1  1  30  23  33  25  8  33  36  34  330  25  12  13  1  1  28  34  22  28  31  331  29  13  34  29  1  1  30  30  32  29  336  4  6  19  1  25  30  12  11  26  5  Lancaster  69  7  14  26  35  1  8  16  16  30  4  73  31  35  27  17  30  35  24  25  21  28  90  34  26  32  22  1  25  20  1  29  27  140  8  13  5  1  1  17  30  22  15  18  213  25  33  30  34  29  31  4  9  25  17  215  21  23  17  28  34  34  11  24  17  34  235  29  22  15  14  1  23  13  8  13  7  237  17  17  19  9  1  12  7  11  6  15  238  5  19  11  1  27  22  1  1  9  26  250  16  28  12  1  24  30  34  32  23  19  256  35  10  8  1  1  6  22  29  24  2  258  30  12  9  1  30  19  29  20  26  25  261  22  27  1  20  1  18  26  23  14  6  267  33  32  3  19  35  21  31  30  34  29  268  11  34  2  15  1  14  36  34  31  11  277  27  30  35  25  1  11  17  11  4  12  278  36  1  33  28  1  1  23  19  7  23  284  3  16  14  1  1  33  25  13  12  13  287  2  24  7  15  1  20  5  1  32  22  294  19  6  13  1  25  15  3  1  10  8  295  10  8  6  10  25  9  10  1  27  5  296  13  9  4  12  1  27  32  35  22  20  297  12  18  10  21  27  10  35  28  19  3  299  15  21  29  12  1  24  14  1  1  10  301  26  ND  18  ND  36  ND  21  ND  2  ND  312  14  29  24  31  1  29  18  10  5  21  316  17  7  20  26  1  3  9  33  3  14  318  28  2  25  27  1  16  15  13  8  9  319  4  11  31  11  1  28  12  1  20  30  322  20  20  34  30  1  5  19  20  18  32  324  9  3  21  1  1  2  28  17  16  1  327  1  31  16  32  33  32  6  13  11  16  328  32  5  36  33  32  26  2  18  36  35  330  22  4  23  17  1  4  33  31  35  31  331  6  15  28  23  1  7  27  26  28  33  336  24  25  22  24  1  13  8  26  33  24 Rankings of cultivars by disease and yield. Rank values stratified by location, year, and cultivar are provided in Table 5 . There were differences in cultivar rank (P < 0.0001) ( Table 6 ). The cultivar with the lowest ("best") mean rank was 'PIP 729'; however, the top five ranked cultivars were not considered different in their relative performance based on LSD values. Similarly, whereas the public 'Kaskaskia' was the worst ranked, cultivars ranked 31 to 36 were not considered different (Table 6) .
A comparison of the top five cultivars indicated that the percentage of times a disease or yield measure ranked in the top 50% of observations was much higher than for other cultivars. The percentage ranged from 68 (LW1050) to 88 (PIP 729). In contrast, the six cultivars that were considered statistically equivalent but had the lowest rankings had a percentage of observations in the top 50% of observations well less than 50%. The range was 20% (Kaskaskia) to 40% ('Pro 200', 'P 02444A1-23-09', and 'Merl'). Those that were ranked in the middle (e.g., 17 to 21) had a percentage of observations in the top 50% of observations that ranged from 45 ('FS 628') to 65% ('Excel/ Welter 442').
Correlations between overall cultivar rank mean ranks of individual performance measures. Overall cultivar rank and yield rank were correlated (Spearman's rho = 0.674; P < 0.0001). Overall cultivar rank was also correlated with mean PM rank (Spearman's rho = 0.458; P = 0.005).
Discussion
Cultivar strongly influenced the overall rank value calculated across eight location-years and five measures of performance. The best-ranked cultivars tended to ranks that were consistent, meaning that they were in the top 50% of all ranks across the different performance measures, whereas those cultivars that were lowest ranked had ranks that were in the bottom 50% of all ranks for each of the performance measures. This was especially evident with the top ranked cultivar, PIP 729, which had just under 90% of performance values across locations and years in the top 50% of all rankings.
Overall cultivar rank was positively correlated with grain yield rank. For example, the cultivar with the best overall rank, PIP 729, also had the second best mean yield rank (7.8). However, several cultivars showed poor correlation between yield rank and overall cultivar rank. To illustrate, Excel/Welter 442, the cultivar with the overall best mean yield rank (average yield rank = 5.3) had an overall rank of 21 as a result of relatively low mean ranks for disease (average disease rank = 20.5). Also, although 'Diener D487' had the 3rd best overall rank, it ranked 17th for grain yield. 'Pioneer 25R62' had an overall rank of 9 despite being ranked 30th for grain yield. It has been theorized that disease resistance in plants often has associated yield costs (2, 28) . It is possible that, for some of the cultivars with good disease performance, there is a tradeoff in terms of attainable yield; nonetheless, this information can be used by producers to determine locations where a cultivar may perform well when there is knowledge of past diseases that can impact yield. Whatever the reason for these exceptions, the strength of the correlation between overall cultivar rank and mean yield rank indicates that, in most cases, the overall cultivar rank provides a good representation of cultivar yield performance.
Overall cultivar rank was also positively correlated with mean PM rank. However, none of the other diseases was correlated with overall cultivar rank. The data support the conclusion that the overall cultivar ranking was more strongly influenced by PM than by the other diseases. It also indicates that the overall cultivar ranking provides more information about the PM performance of cultivars than about their performance against the other three diseases included in this study. Over the eight location-years included in this study, PM was the only disease shown to have a strong influence on wheat grain yield (18) . Based on this finding, we hypothesize that PM may be the most significant disease problem affecting winter wheat in Wisconsin.
In environments where disease epidemics are common, disease resistance is likely to be highly valued because of the prevention of yield loss it confers. By contrast, in environments where severe disease epidemics are relatively rare, growers may not be satisfied with a ranking system that does not give special status or weight to yield performance. Research has been conducted to determine whether Wisconsin should be characterized as a high-disease-risk environment or a low-disease-risk environment (18) . Our approach in the current study assigned equal weight for all five performance measures. Future research may indicate that cultivar selection is improved if yield is given greater weight in the ranking or if a different combination of performance measures is included in the calculation of overall rank. Potentially, future experiments could assess the field performance of cultivar selection based on numerous combinations of performance factors and weight values. The results of this type of experiment would provide a more accurate basis for implementing a rank-based method for cultivar selection.
Although more research is needed to verify that this rank-based method improves the cultivar selection process and enhances performance outcomes for growers, there are results from the current study that are likely to be of immediate interest to growers in Wisconsin. To illustrate, the cultivar that received the worst overall rank value was the public Kaskaskia, which has been the most widely planted public cultivar in Wisconsin. Although this cultivar is popular for its winter hardiness, the result of this ranking analy- sis indicates that, in Wisconsin, both winter hardiness and PM resistance should be considered essential traits. This was especially evident with Kaskaskia's ranking for PM, which was 26th or lower in six of seven location-years and, although it was tied for 1st in the other environment (Janesville 2010), PM was at extremely low levels at that location (18) . The use of rank-based methods has both strengths and weaknesses. This approach may be particularly useful for interpretation of variety trial results because there is typically a large amount of data being analyzed, which increases the likelihood of accurately evaluating the performance of a cultivar against disease (3). Because there are no parametric assumptions associated with the data, the ability to update rankings as new data are obtained can be easily handled. We speculate that this approach will help to elucidate years where specific diseases (or other measures) are especially problematic, or to improve the understanding of cultivar performance if a new disease that was not previously considered important occurred. This is especially important in trials involving natural inoculation, as in many variety tests, because ranking allows comparison of cultivars among environments with large differences in the scale of disease severity (30) . By ranking the cultivars before comparison among and amalgamation of these variable environments, the locations with higher levels of disease do not obscure those locations with lower disease levels (26) . Also, given the uncertainty in having complete knowledge of specific cultivars and the reaction to different diseases, this approach potentially provides a method to classify cultivars as resistant or susceptible based on long-term rankings.
Although it may be one of the primary strengths of rank-based methods, comparison and ranking of cultivars relative to one another within a location-year before comparison across locationyears has drawbacks. Whereas it may keep extremes from having undue influence on the interpretation of data, it may also give undue influence to unimportant data. Assigning rank values for diseases in locations with very low levels of disease, such as Janesville in 2010, gives the false impression that there were differences in disease performance among cultivars within that location. In reality, disease levels were likely not high enough to truly challenge cultivar disease resistance, in which case the assignment of rank values for disease performance may be of limited value. However, in the analysis, these rank values are given equal weight to ranks derived from locations with higher disease pressure.
The rank-based method described here is a first step in simplifying cultivar selection in Wisconsin. Despite its limitations, this method offers a number of benefits to researchers, growers, and plant breeders. The primary benefit may be the simplicity of development and interpretation of the rank values (17) . Calculation of an overall rank allows researchers to combine a large amount of complex data into one easy-to-interpret value. A second benefit is the flexibility of the inputs. The overall rank can be calculated from any combination of performance measures; in addition to disease and yield performance, researchers can include information about cultivar traits such as height or lodging. Researchers will need to determine whether the consideration of additional factors increases or decreases the utility of their data. These decisions about which factors to include in the rank analysis may have significant effects on the outcome of the analysis, and any alterations should be shown to improve the accurate selection of high-performing cultivars. Further study will be necessary to determine which inputs produce the most accurate and reliable ranking system within each region.
